Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.005 Å; R factor = 0.038; wR factor = 0.104; data-to-parameter ratio = 25.9.
In the title compound, C 14 H 13 ClN + ÁI À ÁH 2 O, the cation is nearly planar and exists in an E configuration; the dihedral angle between the pyridinium and benzene rings is 0.98 (17) . The cations stack in an anti-parallel manner along the a axis through two -interactions between the pyridinium and benzene rings [centroid-centroid distances 3.569 (2) and 3.6818 (13) Å , respectively]. The cation, anion and water molecule are linked into a chain along the a axis by weak C-HÁ Á ÁO and C-HÁ Á ÁI interactions together with O-HÁ Á ÁI hydrogen bonds and the chains are further connected into a three-dimensional network.
Related literature
For bond-length data, see: Allen et al. (1987) . For related structures, see, for example: Chantrapromma et al. (2007a,b,c) . For background on non-linear optical properties, see, for example: Lakshmanaperumal et al. (2004) ; Marder et al. (1994) ; Qiu et al. (2007) ; Williams (1984) ; Zhai et al. (1999) ; Zhan et al. (2006) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: APEX2 (Bruker, 2005 ); cell refinement: APEX2; data reduction: SAINT (Bruker, 2005 ); program(s) used to solve structure: SHELXTL (Sheldrick, 2008 ); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2003 
Comment
In the last two decades, many efforts were focused on the discovery of new organic materials which exhibit large nonlinear optical (NLO) properties and would have applications in the fields of optoelectronics and photonics (Lakshmanaperumal et al., 2004; Marder et al., 1994; Qiu et al., 2007; Zhai et al., 1999; Zhan et al., 2006) . In order to obtain second-order NLO single crystals, the main requirements should be the choice of molecules with large hyperpolarizability (β) and the alignment of these molecules with optimal orientation into a noncentrosymmetric space group in the crystal (Williams, 1984) . Among the known organic NLO materials, ionic chromophores are of great interest because they exhibit large first hyperpolarizabilities (β) and have high melting points and hardness of their crystals. At the molecular level, a generally popular approach towards NLO materials is to design and synthesize compounds with extended conjugated π-systems with donor and acceptor groups because such compounds are likely to exhibit large values of molecular hyperpolarizability (β) and to possess polarization. Styryl pyridinium derivatives are considered to be good conjugated π-systems. In continuation of our on-going research on nonlinear optical materials (Chantrapromma et al., 2007a,b,c) , the title compound, (I), was synthesized and the X-ray structure analysis was carried out in order to obtain detailed information about the molecular packing. However, compound (I) crystallizes in monoclinic space group P2 1 /c and doesn't exhibit second-order nonlinear optic properties.
The asymmetric unit of the title compound consists of C 14 H 13 ClN + cation, I -anion and one water molecule (Fig. 1) . The conformation of the cation is essentially planar as indicated by the dihedral angle between the pyridinium (N1/C1-C5) and the benzene (C8-C13) rings, being 0.98 (17)°. The mean plane through C5/C6/C7/C8 plane makes dihedral angles of 6.1 (4)° and 6.4 (4)° with pyridinium and benzene rings, respectively. The cation exists in the E configuration and the torsion angle C5-C6-C7-C8 = -179.2 (3)°. The bond distances and angles in (I) have normal values (Allen et al., 1987) and comparable with closely related structures (Chantrapromma et al., 2007a,b,c) .
The packing of the molecule down the c axis (Fig. 2) , showing that the cation is linked with water molecule by weak C-H···O interactions (Table 1) and linked with I -anions by weak C-H···I interactions (Table 1) whereas the I -anion is linked with water molecule by O-H···I hydrogen bonds, forming one-dimensional chains along the a axis. These chains are further connected into a three-dimensional network (Fig. 2) . π···π interactions involving pyridinium and benzene rings were also observed with Cg 1 ···Cg 2 distances of 3.662 (2) Å (symmetry code; 1 -x, -y, 1 -z) and 3.569 (2) Å (symmetry code; 2 -x, -y, 1 -z); Cg 1 and Cg 2 are the centroids of the N1/C1-C5 pyridinium and C8-C13 benzene rings, respectively.
The crystal is stabilized by O-H···I hydrogen bond, weak C-H···O and C-H···I interactions.
Experimental
The title compound was prepared by mixing solutions of 1,2-dimethylpyridinium iodide, 4-chlorobenzaldehyde and piperid- U iso (H) = 1.2U eq (C) or 1.5U eq (O, methyl C), A rotating group model was used for the methyl groups. The highest residual electron density peak is located at 0.76 Å from I1 and the deepest hole is located at 0.59 Å from I1.
Figures Fig. 1 . The title compound showing 50% probability displacement ellipsoids and the atomnumbering scheme. The O-H···I hydrogen bond was drawn as dashed line. 
2-[(E)-2-(4-Chlorophenyl)ethenyl]-1-methylpyridinium iodide monohydrate
Crystal data Primary atom site location: structure-invariant direct methods Extinction correction: none
Special details
Experimental. The data was collected with the Oxford Cyrosystem Cobra low-temperature attachment. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å

